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International application No. PCT/MX 02J001 05 



I. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 

1-13 as originally filed 

Claims, Numbers 

1 -33 filed with telefax on 04.05.2005 

Drawings, Sheets 

1/5~5y5 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 

No: Claims 1,17 

Inventive step (IS) Yes: Claims 

No: Claims 2-1 6,1 8-33 

Industrial applicability (IA) Yes: Claims 1-33 

No: Claims 

2. Citations and explanations 
see separate sheet 
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Reference is made to the following documents: 

D1: US 5428106 (see claims, col. 4, 1. 56-62 and examples) 

D2: EP 0879836 (see claims, p. 3, I. 3-6, p. 4, I. 38-45 and examples) 

D3: US 4153647 (see claims 1, 2, col. 3, I. 21-25 and examples) 

D4: WO 00/63267 (see claims 1 , 2, 12; p. 4, I. 32-36; Table on p. 37, ex. 3-8) 

A composition consisting in a block copolymer that comprises as monomers an 
alkadiene and a vinyl aromatic compound, wherein the polydispersity (PD) of at least 
one block of the vinyl aromatic polymer is within the 1 .01 to 4 interval is already 
known from D2 and D4. The block copolymer of D2 has been obtained by an anionic 
polymerisation process, namely by a process which leads to polymer having low PD. 
In this respect, it is assumed that the PD of the styrene block in the block copolymer 
of D2 falls within the range reported in claim 1 . 

A composition comprising 97-50 wt% of a vinyl aromatic monomer and 3-50 wt% of 
an impact-modifier material consisting in an alkadiene-vinyl aromatic block copolymer 
is known from D1 and D3. 

Therefore, the subject-matter of claims 1 and 17 are not novel under art. 33(2) PCT. 
The subject-matter of claims 2-16 and 18-33 is either not novel with respect to D1- 
D3 or would not appear to be inventive with regard to these teachings (Art. 33 (2) 
and (3) PCT). 
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1. A composition to produce impact-resistant thermoplastic materials of the type 
consisting in a block copolymer that comprises as monomers an alkadiene (conjugated 
diene) and a. vinyl aromatic compound, characterized because, at least, one block of the 
vinyl aromatic compound in the copolymer is polydispersed. 

2. A composition, in accordance with claim 1, further characterized in that 
polydispersity of, at least, one block of the vinyl aromatic polymer is within the 1.01 to 4 
interval. 

3. A composition, in accordance with claim 1, further characterized in that the 
molecular weight of, at least, one block of the vinyl aromatic monomer is within the 5,000 
g/mol to 420,000 g/mol interval. 

4. A composition, in accordance with claim 3, further characterized in that the 
molecular weight of, at least, one block of the vinyl aromatic monomer is within the 30,000 
g/mol to 120,000 g/mol interval. 

5. A composition, in accordance with claim 1, further characterized in that the 
copolymer blocks are selected among linear or radial blocks, perfect or partially 
randomized blocks with the general formula [B(B/S)S) i q)] r Z, where I, j = 1, 2, 3...; Z = 
residues of the coupling agent or finishing agent; S = vinyl aromatic monomer; and B = 
alkadiene. 

6. A composition, in accordance with claim 5, further characterized in that the 
correspondent part of alkadiene may be totally or partially hydrogenated. 

7. A composition, in accordance with claim 6, further characterized in that the B/S 
ratio is between 1 0/90 and 90/1 0. 

8. A composition, in accordance with claim 7, further characterized in that the B/S 
ratio is between 20/80 and 80/20. 

9. A composition, in accordance with claim 8, further characterized in that the B/S 
ratio is between 70/30 and 60/40. 

10. A composition, in accordance with claim 1, further characterized in that the 
molecular weight of block copolymer is within the 100,000 g/mol to 450,000 g/mol interval. 

11. A composition, in accordance with claim 1, further characterized in that the 
vinyl aromatic monomer is an ethylenic unsaturated compound with formula (I) 
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X 




(I) 

5 in which X represents one hydrogen or one alkyl radical with Ci-C 4 ; p is zero or a whole 
number between 1 and 5; and Y represents a halogen or an alkyl radical with (VC4. 

12. A composition, in accordance with claim 11, further characterized in that the 
vinyl aromatic monomer is selected among vinyl toluene, styrene, methylstyrene 0 , mono-, 
di-, tri-, tetra- and pentachlorostyrene and the corresponding alpha-methylstyrene, 

io alkylated styrenes in the core and the corresponding alpha-methylstyrenes; ortho- and 
para-methylstyrenes, ortho- and para-ethylstyrenes, ortho- and para-methyl-alpha- 
styrenes, and mixtures or combinations among them or with other copolymerizable 
monomers. 

13. A composition in accordance with claim 12, further characterized in that the 
15 monomers copolymerizable with the vinyl aromatic monomer are selected among acrylic 

monomers, methacrylic monomers, acrylonitrile and maleic anhydride. 

14. A composition, in accordance with claim 1, further characterized in that the 
alkadiene or conjugated diene has 4 to 8 carbon atoms in its molecule. 

15. A composition, in accordance with claim 14, further characterized in that the 
20 alkadiene or conjugated diene is selected among 1,3-biitadiene, isoprene, 2,3-dimethyl- 

1,3-butadiene, piperylene and mixtures among them. 

16. A composition, in accordance with claim 1, further characterized in that the 
alkadiene or conjugated diene is 1 ,3-butadtene. 

17. A composition, in accordance with claim 1, further characterized in that 
25 includes other coadjuvant agents selected among mineral oil, molecular weight regulators, 

antioxidants, pigments, charges and thermal stabilizers. 

18. An impact-resistant thermoplastic composition of the type that comprises a 
vinyl aromatic monomer and an impact-modifier material consisting in a block copolymer 
that comprises as monomers an alkadiene (conjugated diene) and a vinyl aromatic 

30 compound, being such composition characterized in that comprises: 



° Vinyl toluene and methylstyrene are synonyms; they have the same CAS No. 25013-15 A 
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A) 3 % to 50 % in weight of impact-modifier material, such material 
having, at least, one block of polydisperse vinyl aromatic compound. 

B) 97 % to 50 % in weight of the vinyl aromatic monomer. 

19. A thermoplastic composition, in accordance with claim 18, further 
characterized in that the polydispersity of, at least, one block of the vinyl aromatic 
monomer of the impact-modifier material is within the 1 .01 to 4 interval. 

20. A thermoplastic composition, in accordance with claim 18, further 
characterized in that the molecular weight of, at least, one block of the vinyl aromatic 
monomer of the impact-modifier material is within the 5,000 g/mol to 420,000 g/mol 
interval. 

21. A thermoplastic composition, in accordance with claim 20, further 
characterized in that the molecular weight of, at least, one block of the vinyl aromatic 
monomer of the impact-modifier material is within the 30,000 g/nriol to 120,000 g/mol 
interval. 

22. A thermoplastic composition, in accordance with claim 18, further 
characterized in that the copolymer blocks are selected among linear or radial blocks, 
perfect or partially randomized blocks with the general formula [B(B/S)S) \®)] r Z, where I, j 
= 1, 2, 3...; Z = residues of the coupling agent or finishing agent; S = vinyl aromatic 
monomer; and B = alkadiene. 

23. A composition, in accordance with claim 22, further characterized in that the 
part corresponding to the alkadiene may be totally or partially hydrogenated. 

24. A composition, in accordance with claim 22, further characterized in that B/S 
ratio is between 10/90 and 90/10. 

25. A composition, in accordance with claim 24, further characterized in that B/S 
ratio is between 20/80 and 80/20. 

26. A composition, in accordance with claim 25, further characterized in that B/S 
ratio is between 70/30 and 60/40. 

27. A thermoplastic composition, in accordance with claim 18, further 
characterized in that the molecular weight of block copolymer is within the 100,000 g/mol 
to 450,000 g/mol interval. 

28. A thermoplastic composition, in accordance with claim 18, further 
characterized in that the vinyl aromatic monomer is an ethylenic unsaturated compound 
with formula (I) 
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X 




(I) 

in which X represents one hydrogen or one alkyl radical with Ci-C 4 ; p is zero or a whole 
number between 1 and 5; and Y represents a halogen or an alkyl radical with C1-C4. 

29. A composition, in accordance with claim 28, further characterized in that the 
vinyl aromatic monomer is selected among vinyl toluene, styrene, methylstyrene®, mono-, 
di-, tri-, tetra- and pentachlorostyrene and the corresponding alpha-methylstyrene, 
alkylated styrenes in the core and the corresponding alpha-methylstyrenes; ortho- and 
para-methylstyrenes, ortho- and para-ethylstyrenes, ortho- and para-methyl-alpha- 
styrenes, and mixtures or combinations among them or with other copolymerizable 
monomers. 

30. A composition in accordance with claim 30®, further characterized in that the 
monomers cppolymerizable with the vinyl aromatic monomer are selected among acrylic 
monomers, metacrylic, acrylonitrile and maleic anhydride. 

31. A thermoplastic composition, in accordance with claim 18, further 
characterized in that the alkadiene or conjugated diene has 4 to 8 carbon atoms in its 
molecule. 

32. A composition, in accordance with claim 31, further characterized in that the 
alkadiene or conjugated diene is selected among 1,3-butadiene, isoprene, 2,3-dimethyl- 
1,3-butadiene, piperylene and mixtures among them. 

33. A thermoplastic composition, in accordance with claim 32, further 
characterized in that the alkadiene or conjugated diene is 1,3-butadiene. 

34. A thermoplastic composition, in accordance With claim 18, further 
characterized in that includes other coadjuvant agents selected among mineral oil, 
molecular weight regulators, antioxidants, pigments, charges and thermal stabilizers. 



e Vinyl toluene and methylstyrene are synonyms; they have the same CAS No, 25013-15-4. 



